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CS7) 

MiJnX^<DM^*3l-f'3!p«: JnXM*^ 6 S C i «: J; 

[^9i^is] e$B*©i?)'*>e.':c.5ttixtirt{citaix!e) 
a*e7K*^6S^5n/c*®t<b!B5-/:t>^^sajnx%« 

< IJKYtSiSK: J; rtSSraXi^tD^ftlX^ 0 < ttK^b 





C2) 

1 

f^mmL fcmm7}<:(Dm}mmm,^^^ 3 -a- s i i k . 
m^u. :m.<m^t>ic^^it^mr§iii&!£mv<i,t 10 

[if^:®4] tJiSi^lK;^^;!/^:^:^^^^^^;*)! 20 
[0 0 0 1 ] 

*>{cJ:2.SnX:&ffiK:^t>0> M{c»L<«®W* 

x-rsci*i"c#*jnx:5&(cBg-r-5.c 30 

[0002] 

[0 003] siat? «*6(9)S*8§©«*!Sg«{c 

5ftt^T-c». fie5R©si«j)nx©j:5{cx**s*S0Jnx 40 

i^*^ae«)K:ffl?j®L/^j:*5e.^*Lri,^<*ax)Sr«> jun 
xfc j; o xmajJSiVixm^^ <i*aL.rbs^fc 
fia!)nx!Bj<D!^«^^fr.So sfo-c. i^dHcM**® 

<!:J:t'>T< -S, 

[0 004] ccDras^^j^-rs^Si ur^t-rpa^s 
ti/ci^flnxs(Cv if^m^nmmn. m^^j&s* 
cti6©*nxi*{ifie*(Dtjffiefj^cjnxi53*fMfi«j 

5fc©t?abi. S£o-C. M14^J15K:J:.Sj!inx^)l^K so 




#B82 00 0- 1 677 1 4 
2 

[ooo5].^or. MccaEasnri^s©*!. n^ra 

«!Mb^W^cffl5f'P«<£fiJfflUytJnXffi-C*S. CtltJ. 

^htcEEM (Elastic Emission Machininq) (J^gS^ 
1 -23 693 Q^^m ^-y'^yX-^CVU (Chemical 
Vaporization Machining ) (If ST 1-125829 

^m.jx:-^nm Lfch<ox. un<Dmi^mtj: ^ c i ^c < 

ll^:f-^©J!)nX4*^0rt,>5. :/7X-vCV 

M«, ;*cajI:7"^Xvnfi-c^Ufc5i?;^7;U<tMttIX!Bj 
i©-7i?*;VJgt&*fiJfflLfc«>©-C. M-f :t-5^©JnX 

[0 00 6] 

K NaNO, > HF. HC K HNO, . NaOH^f 

©*;^) t(Dm»^t^mmmmicj:^xmxf}m^7 

[0 00 7] ^c-c. ^mMmt. 'p^uTJi'ij on 
<DmmiS.xit7i<.mt<^^:ty (oh- ) ^MT.id'j^mo 

??a or S7Kfc«fc o r jjnx»r * s t ©^s^tcM 
0. *fc^iiW(cfe»nxBjt6tt^«i^.L-. #pg^io- 

5 8 2 3 6^t2r$g(cr. ^S©:?^"5Jii:7s^!^*^tMM 

*o»*flit\ cn{c-f*>il**97^3-a-s*Kfbi^'r 
b?c@ffi**(C!imufc^ttix!B}4. Tmitm^t^ic 

i S<b^e«j^msi£^ 1/ < ttKfbSlStco: r^itrax 

< fiM{bis)Sff5^tjnx-rsaix:}&i£*s^L, *m 
fb^ -f ^ ^mmirn tLx^t >is^mmxafmmm 

*WrS@«:aM-C©««{b^SJS€:iPWr 5 C i feS 

^L-ri^S. cn(cj:«3. ^*it>©*K{b!^-<^>^ 

mmLxmTM('c:^¥i'iii^msrj:i,>mmj:mj:^n':> c 
i*s-c*s«fif&]!)nx:&ft*siijffl$n/c©r*^,. c© 

[0 00 8] e^**tc^*n-s*K<bi^-Y:t 
>iSK». #^{c#?S-c. 2 5 'C. 1 SilE(c*jt,»r i 0 

-'mo 1 /l?iftr-*-5.Ci«il»©^-C*i3. '1':^ 

<rl0' ~10' fSm&XS>^X, £:n«lN©NaO 

H©-i':*->sgs©i/'i 0' ~i/i 0' x$,K). mm 
[000 9] -e-c-c. 2f:^i8*sttra©t^«cii^. 



3 

[0010]. 

®i*E|]»nu, «ainx!a©a®fi«K:is)E:*3>'Xii'*e. 
> K J: ^flnx:&ffi«:5isz: u fc. 

[001 n C C-C, B?l21^JE:tf^X>»KDi«fflP*5n?L 

■c* s i !i< -o t- j]nx*5-c# > tgj)nx!K!i*ffi?rffiS0t*; 

t?**i^>f>aQX*!t?#. tg«IX!g)«Bff*)2:i<^®«K: 

i3^®ff^x«vSJ^?^tKS=o < «Riijffij^(cjjnx 
■c^L.fclSji!?»fil£©«Sa!|ijK:|iIi|X#m*iBSL.. 
* L /cfflXSl£:!^W*siMlXia«S(c^^«T i>Ctim 
[0012] 

micm-:5^mmK.mm-r?>, m i «. *%B^©JnxMa 

%5^L.. EI 2 ~ia4.B*:^l8©JjnX*^*j|;te-r 
©flnx^MO^gq^r^'U . m^PW^ 1 »i«ffi;^7 . 

[0 0 13] ^mim^t> (OH- ) 5*. m^^nx-c 

KfegfcK ( 2 5 'CtCtelsT 1 O-'mo 1/1 ) "CI*** 

■c*.-5)(D^, *ffleti^c*nx4pj#eK:-r-stc«. m6*^© 

iSiS£T©1vf*4©»nX^?f^C<i:{cab.5, St-pT. :$:^B^ 
©JjnXt?«aE*DX!^«ffi©?^SS«* 0 ^Cl». 
[0014] *^Bj©J]nxj^(J. S 1 iCm-rJ: -^tc, 
fiiffi7K4'CC|eL/c1S«JnX!^2*^S<i: M*nX%2 <!: 
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4 

3i^1vf *4 4 *I2-r S t i K > MttlX^ 2 i ^ (PftEE 

>^tSiinx!g52 <bf^g (ig)E:ti-^x;i' 1 ) p^om^i, 
»iiX!B»«®{c«i&Lrfia)nxiaiafiS©*Kfbigj-f :«■>© 

SS^IS© > TOX^i^^ d i *Mb!^ :t > b i ©JS 
C©jSJt«!g5ae =&1lS9niX!a 2 ©«®{C7&-,fcffliM*©l3 

ifssncc J: r wx^ 2 ©«ffi*^ e. ^*-r 6 c i -r-^ 

^flnx^rtfl^ X«MMr!^M^=-i*e{b®-<:t>i© 
m^t^^ic J: -3 rsaraxti*® (cm^«cKYbl!!m*JKfiK 

-rsci-cK^bi*ii?g)S*nx*?ft;^ ^©matcjror 

[0 0 15]-:>$0. JnXXJ:<»:ncS*^^b!^-<:j-> 

Mi««i«i 4 w-r H<*^® f ©{ b^jstctc J; o -c^-r 
20 S©-C. c©J:^%*K{b!BJ-<:t>^^-r ^H«J«I4 
«Mafil®tS9nixi^^s*sfiKte<jtc»nx2n/ c:©ftix 
mnsi'kmm^itniimaT.m 2 ©^®^3fM©a®ffj 
t^K:ft]x-cts©r&s. $/c> Timitm^^y^S:^^ 

S # ^) :t >3S^i^©J^t^*l!St«[iX!^*® {ce2fr 

* > $ -a- .S. > :*-5St&Mif4©Jf^«*5^t^i-C * S iS 
Stm?4©*a»rJn]X*5nifig-c*^. ^L-r. 

K{b%>r * >©e«&fi^S5©^rax/^•^ ^ - 5f - ^mB-r s 

c i cc i o r . Wi^^Sf n-5ras*5M{bSt&-r 

30 *S3!r>. ^SSnXJS)C£-CabS*^?ril!R-r-2>C<i;*5oJtg-c 
[ 0 0 1 6 ] 0 U*. :$:^BJ©eM*tfi©7K^'fb^-r :t 

>(c J; ^ijnx:^^45l3i-r 5fc*©ijax^g*®BS L/ r 
^Lfcfc©t?*0. :i:ftfl«).(c». H2CCmrJ:^«:. m 
«#-cf'Pt5!LfciS)I:^ y Xju 1 ^maiM 2 ©^Mfctt 

e.ejs6*'&tS0)nx!^ 2 comm^mmt i>m^-c$> 0 . h 
icismti y Xfv 1 ©5fe«{c it^t >^mtn 4imt 

40 mi-r^tthic, t!Sjjnx!Kj2*3^m-r-&sig^fc«s 

ft-e*-51S^(CttKM)WX!KJ2 >&|®S<i: L/rmag5 CCS 

sssi-r -5. *^x»^^s»nx© 2 ©ftsccie u tcmmK. ^ 

-2>«^fc». ISiSII;^-^X;H©$feffi«:i^@ffi=feHSU 
fc±K: milB ^ >?£.mm 4 -S 4> © i "T S . 

[0017] B?tewff:^j.^x;b 1 *:'p.i§«u/cfi*«;i< 
50 «, m)MJ:'^2<Dmmic3mofcik. g[^®«:?&-o/ci« 




5 

^tifc7km<m mnEmEEjj yX)\.\t ms^i: 
[ 0 0 1 8 ] 03 ca) mt^mwiyx)}, 1 i^mmiK 

X$>^. SufHiBUiP3*5P}7L-C*SfccD-C*0. CCDii 

^cDjjpxjs^iiiS^-i±r«»nx^2(7:)^®^fim^c 
esflM»nxx«7=v:&t:fSnxrsc<b:?j)5pjtgr^^o ^ 

/c. 03(b) ^i. milBiSE:^^X;H (DfyfBBBffln3 3&^ 

>t^xjg;&5jfj^ ? imjim 2 coRcs^^acc^ 

[0019] tfc. MAiit. mmtiyxjv 1 oi^mns 
?&^6t«*fL. «J^x^M^<b^k^^b®-^^:t>^3&5Jgf£;L. 
r^fe^SL/cj!jnxsi£fas*$t?ejK**. ia-^«:?a*m 
<Mur^m^^Wi^mifch<Dx^:^^ 04(a) 

]^JE:^>^X;H i[plJR«6cD^CcJpxjSiSJ^M^^ 
(b) ti. iHliR^SiUr. l4i56AI*^'Y:7'CDigJE:t?^X 

iRS6^iBgL/c*>cD'e*^o cctr. 04(b) <om^ 
^M^^y'x\lt. mE.:^yxji.i^mmj:m2(^>^Lx 

m^^xi>mi>. 

*440MffiJ^i5iffiiB^@^rie^Ur. S^^Mr^^L 

^^•ti-r^itL/. l^«cbLrfflCi/c?^Jnx«jx«^@co 
im^cmwL 1/ /csajnxjgj?:*Mf b^Ks ^ > j: ^ r »nx 

ftiiMt?*^^jaiia^L'<jir§mbL. mmtmMs 




(4) 2 0 0 0 - 1 6 7 7 1 4 

6 

[0 02 1 ] ccx. :^mM<omJMm{t. mmyi<i^(D 
Ami m-^^iy^cj:^ xmijuji^ ^rftixr 6(dx$>^ 
im:f)Mt^ti^}^itimL^(^c^:h^.^mxx$>^:^\ 
^i^tm<tmm(fCj:^mitmmji^fmjix$,^ibm. * 

^ct(fCj:^xmiR'r^ct^^'^mx^^. ^imco^"? 
ic. imi:^2(Dum(tcj:r>xhmrj:^:fy^. mxwt^ 

W«§ffiSlS(cJ:^^*ijpxr*^*\ *^i^«K{bSJ£ 

^Cct^KfbMMff^fiSttlxr^^:?^:^^^. >r:^->3a^W?44 

10 ^mi^x7i<mitm^ t>^^r^m^(tat. mEEjjy 
1 ammj:m2fsi(cm'r^mmm(tcj:^xmm^m 
x$>^^ 

[0 02 2] i?^cc. msjjyxji^ i 

*^^ffi!J^xiB32<D»^xH^cllil^L/. ^Mfb^a^^tv^a 

mj:m2(Dmmifm^~r^tti>t^c^ snxM^^o/cM 

Sfr^^f^D. 1«»nX^2cD^ffircDJgJtc:;^CJ:^t:^^L 

/caxjsiSi^s^ii:%^c^®^^6^*L.. n^mvi^m 

JPX^2 ©^M3&5Stf}T^ J: 5 Lr*nxiifi*«d?)r 
20 yX)i^m.T&mxa<D^^(fcrj:^^^^^iiimm'er' 

)v^mi^x^mnmvfco 

[0 0 2 3] mm^ev^Mtyxji^mmummm^cno 
xm.nrm)mtL. $mm^mi^i5:{&i<Dmx'^\:^:c' 
:^h-^x(Dmm-j^m^im^mc^'yx^mm^mi.^ 

©Sfeft:CDft)f^lE;^^i 1 0 0 omJIi L:^Co -^^^^0=^^* 

30 a^'4^s:^ffii (R^ffi]) <Dm.ti^^^mLtc. 05 

^^^mLXl^^. 

[0024] c (Dtf-gtjsui ^ . mvimmftc^ii -sis* 

)i^7ajl^<Dmti imAr 5 Om/sec ) ^m^LX^D 

(0 5 (a) #M) . c(o^H\mmxm(Dmmi&m m 

mx^mm^^hmi 5 urn) ^ximmMbtcm. mm 
•r^p ^(om. mui:^<Dmmi5:mxW}E.^^wmc^m: 

40 ^9 5 OM^OWK-^m^Lfc^ (05 (b) # 

M) . 4^S^I«IOSi£ntLr»i»cS^$tiS (05 

(c) #M) o *S:S'fai(D?sn«. «flnx!^^MJc?&or 

m<Dm^t 2mm<Dm^x\it. mmmomM^^v 
r;feO. c(Dct{t^^yyM&ffi^it>xmmx$>^c 

i^^Lrii^>o ':^:7-l mmi2miii 

CDS^ife. «JjnXig3^M±©SAiIS^12«, 1 0 0 
50 m/sec • jLtmfiSW#6tirii'5o 



# 
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[002 5] mriBlSBE^^' 1 --^^sjj(omn 

X^A^J^MUrc^^o e*B*©ttIII3Bl 1. 1 213:2 
r|i7K?:9f^BE:t?tC»niIU. ^n*U+*^U-3?l 3-C2 10 

fiSSSJc^j^K t . ^n-en-^^v^:/ 1 4 . i s «:/M^rt?iB 
MEasi 1. 1 2^cg^urL^^. — 3^-. snxfflSM* 
t*. ja*B*«*&^g 1 6 3&>6S»nJigp 11.12 tc^n 
^n/^v^yl7. 1 -eur. 

SuieS»aEE3|51 1. 12^*. rtSB^PTFEX^SUS 

«0DPi)Si9. 2O-em*<h®«7k^5^g|$nrfc0. 

KPgKl 9. 2 0^aDTrU*(DlE^rffi*B7K^SnBE 
&mBEMl 1. 1 2'r»IIlI^n/^la«^K«>'^V^!:?'2 

ti^o ^tc. mm^^Ji^-:^! 4i»nEEgpi 1 tom^^tm 20 

*fl9>'^V^r^2 3 BtrgB>'^Vl/:/ 1 5 (bflDEESP 1 2 tOPa 
[0026] -tL-C. CtDiSE:t^<D®M*«*&>^:^r'A 
^<DX. tuaiO->X-f Ar^ZlOCDJaffiSPl 1. 12^ 

;^cCorcv>So o^f3. — :^<7:>flnEEgp 1 icD^s^rt*. 

;U:/14. 2lim^. >'^•;^:/l7. 2 3?:KDrj!JDE 
L/cm*^»nffgBl lF*9^cet$&L. iSMBESBl 1 rtr-PB 

*&$n. flfe^OJnJigpi 2(D3^S£T'^^. /N-Jl.:/! 5. 2 
2^mC. >'^V^:/l8. 2 4^18^. JDJESB 1 2 rfi 

tx&35i5e>e*fi7K«^a 1 6 *:»6anEESB 121^. 

--S)^7k^^'r^>o CC-C. >'NOU:/2 4*g3l^T»nBE 
§B1 2rt*;^JI0cKO/cf^tc. /N*;l'>^l 8*ia#. S 40 

/^'J^:/18. 2 4?^Er10. 1 5 ^Pfll^TttlE 

SBl 2rt&cJjnJEU/crfj7K*e^b. 
l&ff:^!^:^^^^. >'^';^r^2 2>5:pg#. >'^•J^:/2-l. l 
4*Hi;. /^';^:/2 3^l3c^rAniEa5i irt<DTlj**gf 
7j<LriinffSPi im^^j£(^t^-ofcm. ^^Ji^ii^ 

*%^raESBi irtcc^j^-r-soTftSp c©^ 
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[0 02 7] ^XCC. *|%H^<Dlf3II?»f2ffi^Cj:^flnX:i^?S 

ccDjjnx^ai oo«. ±^f^mm^^mfcLtcmj:m 

10 1 ^Wb.^TSPCCX-Y- 0|gSjm*f^]aL/c|gSb 

ti^gp 1 0 2 ^WL. »nx^i 1 0 1 tmmmm^ i o 2 

iti^^MttftCDPiMl 0 smiB^n. Igttl^OJiSflgB 

^6^■r'5-^^*-7"-/ ^5';i/^cc<j:orjax«i 0 im^ 
r^^^n^cci^cfc^^o^cc-ori^^o mriHttixff 10 

±mczmiSmm 1 0 4Cc3fj^$n/clSEE;^>^X;l/ 
1 ^m-f. TSPCcffijW*»E3t^Jc J: oTTK^^aftfio 

[ni^pjt6^cis^:t/c^4-^ 1 0 5 ^m^. ^ntctsjnx^ 
iBfg8&s«sp 1 0 2 tc«. xMigftig 1 0 6 tYnmm 

mi 0 7tcJ:or*^^ttpJ«g^^t:f/cXYf--:/;H 
0 8^*0. teXYr'-:/;l/l 0 8CC0#llKi2^ 1 0 9 

^^t:rrc^'5o ^ur. fjia^f4-&i 0 scdtmocss 
1 1 0 i emmmm 1 0 9 tcaso/om. 
msi 1 1 i^tulBRllii 0 3*/M.rJ*ffi$ifrM^ 

S^tCje-^ U . X - Y - (9 fg«l^^ cfc ^7lcX^5 1 

11. y'kxms 1 1 0 ^^Lxmn-^ 1 0 5 oce^ur 

t^-So ccD<i:^>Cc, -&fglii3^^cJ:origBE:^j^X;i/l i 

MJaxigj 2i«x-Y-z-6> my^\^(tmMmcmiL^ 
mtrjiK^. iifEE:^>'X;i/i(ci:or«JniXia2*3fS<D 

[0 02 8 ] ^ur. *:?]nx^ai 0 o-c«. msJoy 

»ii^sp*>e>»nxffl 1 0 i rttciSA-r-^SttTKiimfi- 

cDS*fi7K?:JHix:tf 1 0 it^h'm^^mi^xm^'^^''^:^ 

gp^ciiien-s. *>^>^f^A^cj:f3. flnx«i 0 molt 
[0 0 2 9 ] s^ttc. ^mco^Pc^mmcmni^tcm:^^ 

^$:^*0 9-'0 1 4^cinUrii^. $fe"r. S 9 (75:5^^:7 

^^!S.t<om%^. ^2r>5!Bitm4*iefflb^ci^a 

e . M*!iSCDa*67K*CD7k^{ :t >(0®S ( 2 

5-c&c*ji^r 1 o-'mo 1/1 ) tc^tur. >r^>ii3ft 

10' ~1 0* i^liCi^m^^Ctti^^tf^^tc. tSor. 

zyttmm 4*^i^€>c<tK:cfco r JfjDXiigiO^^ffi 
1 7&>e>®^7k^MJjnXJK?2Ccf6jt:tTPii^-r^C iOcj: 

•:>r. 7K^itie5-<:t>O?5»nX^^M--C0«i3llf^ffii. 

»o:JSi£;®?@*s*nx!^2<D«®;jpip^*b. ^tcifb 



• 
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[003 0] lai oti, mmx.^2tLxm (cu) i 

0*^6 2 A/cm' {*jS*r«^{tSfcMff$fi£]!jaX-C 

tin. m:^'mm.(ommtti>t,cmiMm.-i)^^-^< nx\t 

[00 3 n 01 1»> Cuii5lDffl(^J^^j^-ri-i (S 
n) t^V:ff> (Mo) cD}jni!|t14<&^L.> 01 1 
Ca) «^9E5«SfC*tt-SSnXaIS©^-fb©^^57> 01 

*j]nx<DjjnxiiS3!»sjiai-r.s. 20 

[0 0 3 2 ] ai 2». F eilHICffllfiJ^^-rffi 

is (Zn) h (C o) t--^/-^;!- (N i ) cDjJO 

x^^^L. 01 1 (a) u.mmmm.icnti>mj:MJs. 
<^it<Dif^y. 0 1 1 (b) itismsmicy^T^^^ 

mxu. Zn. Co, N i <h€>F e<b|5l«OC^{l:ISSKJI5 

[00 3 3 ] 01 3«. S^y=i> (Si) m^B^ 

©ttJX!|ftt^^L./t&©-C*-2.. 01 3(a) «. lJnXB# 

fa* 3 0^K:H5£L:teSd£?gSfcS«-SK<fc)g/l©5'5 
7 f * f) . tera^*5ft©®f{b?*M?i5fiXtt]X©M^KS* 

fE-r-Sfe©-^*^*. 013(b) ^SeSS^O. 6 5 
mA/cm' «cH5tL/fciJnx^PaK:^*-rS®t{bMi?©i/ 
013CC) «. nmMWfiO. 3 0mA/' 
cm' , 0. 65mA/cm' . 1. 05mA/cm' 

(o^-^i^-^\i^xmjMmcii^i,mmmm(Dif'7yx 40 

*:S„ Cin^CD^f'yyifih. S i B. maES5S©iiJtlD<t 
MflSSfa[©i^iC>itL-Cf-i'*5&^Cid5»*^f3. ^ 

©«©mis?gs©tean{c-:>nr^^bigji*s^< ^csMisi 
*ian$ifn«. s i*ies©«^{cfcsi^b«)BSi5fija)DX 

i^tCB, T^US-'i/A (A 1 ) ■?'9^5f> (T i ) 50 
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[003 4] Ji(±©&a©^^if4©ttIX^ftt*S iJtifcfe 
©*301 4©ii^-77-C*.2>„ C©i''-7:7-C». ^mLfc 

m&m&o:>mm^mmm'^mjimi^tL,xmv. ^^tisn 

±©^?|g©®H?:^JjnX#tti L-C^KLTt^-S. 
C<Dif'5'yf)^fb^i>^^J:^ttC. un(DmMi'Cj:-yXCu 
SiFeMiS iMifcAS'JSn. CuM©*nX#tt 
tt, 0 *> 6^*ttlX*s*&* f) . F e Mi S i 

mc:>mj:<^mtw^mm.^m^mmximitmmmma 

X-C*-S*s, *S«S£^tt©gSfii*®^.S<!:^*JjnX«: 

[003 5] cn6©is^(cj: D . mm,m&^mt^^t 

S c i «: J: o r ^*ftlXRO^{b*jaSJKR!a)nX{c*$i:f s 
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